[The optimal oxygenation of cardioplegic solution--the buffer effect of carbon dioxide and pH control].
A series of studies was undertaken to establish the optimal oxygenation of St. Thomas' Hospital cardioplegic solution (ST). Using an isolated working rat heart model of cardiopulmonary bypass and the cardioplegic arrest the effect of oxygenation of ST were investigated in this study. The effects of oxygenated ST with various O2/CO2 mixture (100% O2, 99% O2 + 1% CO2, 98% O2 + 2% CO2, 95% O2 + 5% CO2) upon post ischemic functional recovery were compared with those of non-oxygenated ST. Under both normothermic and hypothermic conditions, the pH of the St. Thomas' gassed with 99% O2 + 1% CO2 mixture was maintained at 7.8, and this cardioplegic solution showed highest percent recovery of aortic flow. On the contrary, the pH of St. Thomas' cardioplegic solution oxygenated with 100% O2 exceed 9.0 and it showed lethal effect upon postischemic cardiac function. Thus oxygenation of NaHCO3 containing crystalloid cardioplegic solution oxygenated with 100% O2 is rather harmful and the 99% O2 + 1% CO2 gas is the crucial gas mixture for clinical and experimental use with oxygenated ST.